Introduction
The rapid growth of waste from electrical and electronic equipment (WEEE) is of worldwide concern. An estimated 6 million tonnes of WEEE was generated in 1998. At the current expected growth rate, the volume will double in the next twelve years. This growth is essentially attributable to the volume domestic and commercial markets where rapid developments in technology are resulting in reduced product life, which can now be less than two years. To control the waste many countries, including a number in the European Union (EU), have started to develop their own legisiation. It is against this background that the European Commission (EC) has proposed a harmonising Directive to control WEEE in the European Economic Area (EEA), preventing national legislation of individual Member States causing barriers to trade and supporting the EU's policy of a sustainable environment. However, because of the nature of the proposal, it may impact significantly on the industrial sectors of the instrumentation, control and automation industry.
A current draft of the Directive comprises 17 articles, covering the objectives and scope, prevention, collection, treatment, recovery and disposal ofWEEE, with recycling targets that national governments have to achieve and report on. There are a number of annexes identifying what is covered, what is excluded, what has to be treated, requirements for storage and treatment sites, and marking requirements for products. It principally targets household waste. However, included within it are commercial, industrial, institutional and other waste. Importantly, the Directive also provides for banning the use of hazardous substances, with the most obvious effect on our industry being a ban on the use of lead in solder.
The proposed Directive aims to contribute to the protection of human health and the environment. Its principal objectives are to protect soil, water and air from pollution caused by current management of WEEE, to avoid the generation of waste which has to be disposed of, and to reduce the harmfulness of WEEE. It also seeks to preserve valuable resources, in particular energy.
Scope
Article 3 sets out the scope of the Directive, which is far reaching. It will apply to electrical and electronic equipment, operating on voltages up to 1000 V ac or 1500 V dc, regardless of the date when the specified equipment was put on the market. Included are items of equipment that we use in our everyday lives and our profession. 
Summary of the main Articles
The measures to prevent WEEE are set out in Article 4. Member States are required to encourage producers to minimise the use of dangerous substances and preparations, as well as the number of different plastics in individual items in order to facilitate recycling. For plastics, ISO 11469, on the generic identification and marking of plastic products, must be applied to plastic parts weighing more than 50 grams. o Hexavalent chromium for anti-corrosion of carbon steel in absorption refrigerators. The EC reserves the right to review the exemptions in the light of the state-of-the-art.
Article 5 covers 'Separate Collection'. Member States are to ensure that facilities are established so that last holders and distributors can return WEEE from private households, but producers must provide for collection from everywhere else. Producers may also be required to set up collection facilities so that last holders and distributors can return WEEE to them. Distributors will be required to offer to take back 'free of charge' a similar end-of-life item from private households. WEEE must be transported in a way that will prevent any damage inhibiting recycling or reuse.
The producer will also be responsible for setting up systems to provide for treatment (Article 6), and for the recovery (Article 7) of separately collected end-of-life equipment. The Directive sets out a number of targets for collection from private households. Anyone carrying out treatment operations must have a permit to do so and suitable storage facilities.
Producers will be liable for all costs for the collection, treatment recovery and environmentally sound disposal of WEEE (Article 8). They must also provide instructions for the treatment and disposal of their products at endof-life (Article 10).
Observations
Although the Directive, on first reading it, appears to address domestic waste, a number of the categories listed above are clearly not addressed. Medical equipment, some IT equipment and automatic dispensers are the obvious examples, with the two former certainly impacting on our industry. Less obvious is the 'monitoring and control instruments' category, which appears to be limited to domestic/commercial smoke detectors, heating regulators, thermostats, clocks and scales. However, attempts to clarify this have so far been unsuccessful. There is a clear statement that industrial and institutional electrical and· electronic equipment of similar size to domestic and commercial products are covered, if of similar quantity. It will apply unless the product is specifically excluded or there is clear evidence that it does not get into the municipal waste stream.
Contamination is recognised as a problem for some of those treating and recycling WEEE. Medical equipment, implanted and 'infected' equipment are excluded. Distributors need not take back private household products that are 'contaminated', although how they can control this is hard to imagine. However, nothing is said about producers and contaminated waste., They will not want to accept returned equipment without guarantees that it is not contaminated, for the health and safety of their own workers and because they are unlikely to have the knowledge or the facilities to handle it.
Within the Directive, one of the main provisions likely to impact on the instrumentation and control industries is the intended ban on substances. For many measurements and measuring instruments the use of these substances can be essential, either because there are no alternatives or the alternatives are not economically viable. An example that comes to mind is the pH probe. Whilst laboratory and some other instruments are specifically excluded, most are not, including on-line and field instruments. Even if all our industry's products were excluded, the ban on certain flame-retardants and leaded solder would affect them, as these products may disappear off the market. Presumably people like the circuitboard suppliers will look after the flame-retardant issue, but the ban on lead in solder will affect us all, whether manufacturer or user.
Soldering
In manufacturing the two main soldering techniques are reflow and wave soldering. The reflow technique uses a paste, which is melted onto the circuit board in an oven. It currently accounts for some 60-70% of soldering. Wave soldering is used for through-hole applications and uses high temperatures and a short heat application period. The EC says that lead-free pastes used for the reflow technique are sold at almost the same price as lead-containing alternatives. This is because the price of the metal is only a small fraction of the total cost. For wave soldering the impact is significant, the additional cost due to lead-free solder may vary from fairly small up to double or triple, depending on whether silver is part of the replacement alloy.
The EC has recognised some of problems that banning leaded solder will cause. However, it concludes that costs will be fairly low since production lines only need minor adjustment and fine-tuning the quality of alternative solders is all that is left to do, because of the extensive research that has already been done. The EC view is that it should be largely concluded by 2004.
There is evidence to support some of the EC's view. Much research on lead-free solders has been done worldwide. In the UK the Department ' of Trade and Industry has published a useful report on Lead-Free Soldering (available from NPL's Pb-Free Helpline on 020 8943 6459). It is clear that whilst there is no single replacement, there are a number of suitable alternatives, selectable according to application. This may cause a problem for repairers and service engineers, who will need to know what solder to use and to have the appropriate tools.
Conclusions
Reading the proposal, it is clear that the EC intends to severely restrict the disposal of WEEE via landfill and incineration in the EEA. To achieve this the EC wants the producer (manufacturer or importer) to supply products free of toxic substances, and to finance and be responsible for the recovery, treatment and safe disposal ofWEEE.
It is not clear how the costs of setting up schemes will be recovered, but inevitably they will be passed on to the user community. 'How will it affect our businesses?' is one of many burning questions. Unfortunately we do not have the answers. We can only keep you informed of any new developments or changes in the proposal.
Footnote
The intention of this article is not only to inform the membership of emerging legislation, which will have an impact on our profession and our industries, but also to invite comment. In particular the Standards Policy Panel would like to establish whether a common view from the membership and companion companies exists; and whether there is sufficient weight of opinion to consider recommending that the Institute should make a submission to the EC. o What products in our industry will be affected by the substances ban, and how? The Directive is only at the proposal stage. Its final form can still be influenced!
